Eighteen patients, selected for mitral commissurotomy on the basis of appreciable hemodynamic abnormalities as well as physical disability have been studied prior to and following surgery. The results suggest that well compensated patients with mitral stenosis, normal sinus rhythm and pulmonary hypertension are likely to benefit from operation. Patients with atrial fibrillation, good compensation and moderate pulmonary hypertension may benefit from mitral commissurotomy. In patients with atrial fibrillation, marked pulmonary hypertension and congestive heart failure, operation is hazardous and the likelihood of benefit is small. The importance of myocardial function in the production of these results is discussed.
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W IDE variation in the clinical and physiologic observations in rheumatic mitral stenosis has often rendered difficult a balanced preoperative appraisal of the relative importance of myocardial function and valvular obstruction in the production of exertional dyspnea, fatigue and decreased ability to perform daily work. Since favorable outcome from mitral commissurotomy is largely dependent upon the accuracy of such an evaluation, the importance of developing broad frames of reference out of long-term, carefully controlled studies cannot be overemphasized. Equal in importance to patient selection is an assessment of the ultimate benefit accruing to properly selected patients, from mitral commissurotomy. As Soloff has suggested,' clinical observation bearing on this point is limited by the subjective nature of dyspnea, by the concurrent effects of vigorous medical therapy and by variations in the natural course of the disease. With a view to gaining information of a preliminary sort relative to both these problems, the data comprising this study were obtained. 
CLINICAL MATERIAL AND METHOD OF STUDY
During 1950 to 1953, 18 patients with chronic rheumatic heart disease and with mitral stenosis (group 1) as the predominating clinical feature were catheterized prior to, and following, mitral commissurotomy in accordance with a protocol described elsewhere.2 All patients complained chiefly of exertional dyspnea but were free from edema, ascites, obvious hepatomegaly and pulmonary rales at the time of study, although 15 gave a history of having had hemoptysis, pulmonary or peripheral edema at some time in the past. By clinical and roentgenologic examination, all were free from obvious pulmonary disease and in all but three there was no clinical evidence such as a chronic, low grade fever or elevated erythrocyte sedimentation rate to suggest rheumatic activity during the preoperative studies."1 All except one patient had moderate to marked cardiac enlargement on roentgen examinations Fourteen patients demonstrated right ventricular hypertrophy on electrocardiographic examination, using the criteria of Sokolow and Lyon,4 and in only one (case 11) was there electrocardiographic evidence of left ventricular hypertrophy.' Fluoroscopic examination failed to demonstrate left ventricular hypertrophy in any of the patients in this series. Ten patients had a normal sinus rhythm and in eight, atrial fibrillation was demonstrated. In addition to an apical murmur, suggestive of mitral stenosis in all patients, soft apical systolic murmurs were present in eight cases. In one additional case (E. C., case 16) the apical systolic murmur was prominent. All patients except E. C. were on digitalis and no patient was taking quinidine at the time of the preoperative study. All patients were considered suitable candidates for surgery on the basis of the clinical findings. In 178 In each of the 21 patients in this series, the surgeon felt that an effective mitral commissurotomy had been performed.
RESULTS
Following mitral commissurotomy the 18 survivors constituting group I were followed clinically and subdivided on the basis of clinical response. Sixteen of the patients stated that they had appreciable but varying degrees of relief from exertional dyspnea. In three of these patients, only subjective relief from exertional dyspnea was noted (group IB), but the remaining 13 (group 1A) presented, in addition, objective improvement in the form of increased ability to perform daily work, increased exercise tolerance and gain in weight. In one of the latter (case 5) improvement was delayed by a postoperative recrudescence of rheumatic activity which did not subside until six months after the operative procedure. In two patients (group IC) no change in either symptoms or signs was noted following the operation.
Good correlation exists between this clinical assessment and the physiologic data presented in table 2, where the observations prior to and following mitral commissurotomy are categorized in the following terms:
(1) Cardiac Output and Pulmonary Artery Pressure. Of the 13 patients in group 1A, the first six demonstrated an increase in resting cardiac output greater than 15 per cent, and a decrease in pulmonary artery mean pressure greater than 10 mm. Hg in comparison with the preoperative measurements. In the next five patients there occurred a decrease in pulmonary artery pressure of similar magnitude without marked change in resting cardiac output, while in the last, two patients cardiac output was found to have increased appreciably without change in pulmonary artery pressure at rest, although one had less hypertension during exercise.
That the changes in cardiac output and pulmonary artery pressure in this group of patients are valid indices of physiologic improvement may be seen from a consideration of the data on oxygen consumption. In six patients (cases 1, 3, 5, 9, 12, 13) the pre-and postoperative oxygen consumption measurements are roughly comparable, and, with one exception (case 9), a significant increase occurred in cardiac output. In case 9 cardiac output remained approximately the same, but a significant decrease occurred postoperatively in pulmonary artery mean pressure. In case 11 the exercise cardiac output was greater and the pulmonary artery mean pressure was less than that noted preoperatively. In cases 6 and 10 there was an increase postoperatively in resting oxygen consumption, with cardiac output either the same (case 10) or proportionately increased (case 6). Improvement in these two patients was manifested by a decrease in resting pulmonary artery mean pressure, and, in case 10, by a decrease in this function in execise in spite of a considerable increase in cardiac output.
The observations made on the three patients who alleged relief from dyspnea but in whom objective clinical benefit was doubtful or not observed (group IB) are shown in (3) Heart Size. Prior to operation cardiac enlargement was present iMi all patients studied. Followinlg operation, 2-meter roenitgeniograms of the heart were obtained in 11 of the 18 patients who survived operation. Seven of the nine patients ini group 1A in whom postoperative films were obtained demonstrated a (lecrease in heart size though none returned to the ilorinal range, and ini one patient (case 13) all inlerease in heart size was noted. Two of the five patients constituting groups lB and IC were studied with 2-meter heart films in the postoperative period. One of thes;e demuonstrated a decrease an(1 the other an inerease in postoperative heart size.
(4) A trial Fibrillatio7u. Atrial fibrillation was ioted in 8 of the 18 patients constituting group 1 and in the three patients ulnder consideration ill group 2. Clinically, the patients with atrial fibrillation ill group 2 suffered from advanced heart disease and had marked cardiac enlargement. Physiologically they tended to have very low cardiac indices and considerable elevation of putlminonary artery pressure. Iii additiomi the right ventricular end diastolic pressure at rest was elevated in two of the three patients. These three died shortly after operation in profound myocardial failure, exhibiting both peripheral shock and pulmonary edema.
In contrast, ini patients in group 1 with atrial fibrillation, cardiac output, though reduced, tended to be higher than that noted in group 2, and onily modest elevation of pulmonary artery pressure at rest was observed. The finding of only moderate elevation of resting pulmonary artery pressure in patients with atrial fibrillation has also been noted by Harvey and coworkers.'1 Indeed, exercise during the preoperative study was usually necessary to establish beyond (uestion the existence of pulmonary hypertension. Four of these patients demoiistrated objective clinical and physiologic improvement following operation, while in the remaining four, objective clinical improvement was not observed and physiologic changes, at best, w-ere equivocal.
COMMENT Correlation of the observations on cardiac output and heart size may offer some insight into the patterns of myocardial response to the surgical relief of valvular obstruction. Following mitral commissurotomy, five of the patients (cases 1, 4, 5, 6, 9) demonstrated an increase in cardiac output and a decrease in heart, size.
In these patients, the rise in cardiac output resulted primarily from an increase in stroke volume, rather than from an increase in heart rate; this combination of an increase in stroke volume and a decrease in heart size suggests that, cardiar eniptyimig vxas imore comimplete, following operation. In contrast, in the five objectively unimiproved patieiits, stroke volumne during the postoperative study usually was not increased relative to the preoperative measutrement. Although the data do not elucidate the relative importance of improved left ventricular filling, decreased left atrial mean pressure or changes in intracardiac blood volume in effecting improved postoperative cardiac emptying, (4) Prior to operation, resting ventilation was elevated in all patients. Postoperatively, five improved patients demonstrated significant decrease in resting ventilation and the remainder were essentially unchanged. Unimproved patients showed no change in postoperative resting ventilation when compared with the preoperative observations.
(5) Inspection of the preoperative findings, both clinical and physiologic, obtained in patients who survived operation, suggests that well compensated patients with mitral stenosis as the predominating clinical feature, normal sinus rhythm and pulmonary hypertension are likely to benefit from mitral commissurotomy. In patients with atrial fibrillation, marked pulmonary hypertension and congestive heart failure, operation is hazardous and the likelihood of benefit is small. On the other hand, patients with atrial fibrillation, good cardiac compensation and only moderate pulmonary hypertension may benefit greatly from mitral commissurotomy. However, selection of candidates for operation from patients in this category is difficult because of the absence of clear-cut preoperative clinical and physiologic difference between improved and unimproved patients studied thus far. A larger series is obviously indicated and further study is in progress. SUMMARIO 
